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No. 2002-0047046, filed on August 8, 2002 in the Korean Intellectual Property 
Office, the entire content of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to a deflection yoke for a cathode ray 
tube, and more particularly, to a ferrite core of a deflection yoke used in a 
cathode ray tube. 

(b) Description of the Related Art 

A typical cathode ray tube is structured with an electron gun mounted 
within a neck, a shadow mask and a phosphor screen mounted to a panel, and 
a deflection yoke mounted to an outer circumference of a funnel. Electron 
beams emitted from the electron gun are deflected by a magnetic field 
generated by the deflection yoke, and the deflected electron beams pass 
through the shadow mask to land on the phosphor screen and illuminate the 
screen . Predetermined images are realized through this process. 

The deflection yoke includes a horizontal deflection coil and a vertical 
deflection coil. The two coils are mounted to the outer circumference of the 
funnel in a state adjacent to one another. Further, a core (typically made- of 
ferrite) is provided covering the vertical deflection coil. A horizontal deflection 
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current flows through the horizontal deflection coil to generate a horizontal 
deflection magnetic field, and a vertical deflection current flows through the 
vertical deflection coil to generate a vertical deflection magnetic field. 

The electron beams emitted from the electron gun progress toward the 
5 phosphor screen by an anode voltage (i.e., by attraction to the positive voltage) 
to enter a region where there is a deflection magnetic field generated by the 
deflection yoke. While in the deflection magnetic field, the electron beams 
receive a force according to Fleming's left hand rule to be deflected by a 
deflection current. The electron beams then scan the phosphor screen to 
10 realize predetermined images. 

The power consumed to deflect the electron beams is indicated by a 
flux density B generated by the vertical deflection coil and the horizontal 
deflection coil. Flux density B is given by Equation 1 as follows. 

B = 4tt *1 0'^(ni/Dy) [Equation 1 ] 

15 where n is the number of windings of the deflection coils, i is the 

deflection current (in units of amperes), and Dy is an inner diameter of the 
ferrite core (given in units of centimeters). 

Therefore, the power consumed by the deflection yoke depends, to a 
great extent, on the size of the inner diameter of the ferrite core. That is, 

20 power consumption may be best reduced by reducing the inner diameter of the 
ferrite core. Accordingly, energy-saving cathode ray tubes are now being 
developed, in which the shape of the funnel of the CRT is changed from having 
a cylindrical cross section to approximately a rectangular cross section and the 
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inner diameter size of the deflection yoke is reduced. 

If cross sections of the area where the deflection yoke is mounted are 
compared between the above energy-saving CRT and a traditional CRT, the 
traditional CRT forms a circle in this area while the energy-saving CRT has a 
5 cross section that is approximately rectangular, that is, a cross section with 
circular arcs connected at four corners that are substantially at right angles. 
With this configuration, the energy-saving CRT has an inner diameter that is 
reduced by 30% in the horizontal axis direction when compared to the 
traditional CRT. 

10 Accordingly, the horizontal coil, vertical coil, and ferrite core of the 

deflection yoke are also reduced in size. Since the horizontal coil and vertical 
coil are structured by bending copper wire that is coated with flexible enamel 
resin in a saddle shape, these elements may be formed through a shrinking 
process. However, the ferrite core is formed by pressing iron oxide containing 

15 iron, zinc, manganese, copper, nickel, barium, yttrium, etc. in a mold, then 
sintering the resulting material in a furnace at a temperature of approximately 

1,400°C. If the sintered material is used as is, an error results in the precision of 

its dimensions of roughly +0.5mm. Therefore, grinding of the material is 
performed to more precisely form the ferrite core. 
20 The ferrite core produced in this manner includes a portion formed as a 

circle, and portions that are substantially rectangular and formed of three circles 
of differing radii. About 75% of this configuration is approximately rectangular. 

In an effort to increase productivity, grinding of the ferrite core is 



3 



50266/DBP/Y35 

performed by contacting a rotating grindstone to an inner surface of the core 
and performing grinding to a depth of approximately 0.5mm, with grinding being 
discontinued when within +0.1 mm of the desired depth to thereby ensure 
precision in the final dimensions. That is, the plate core is fixed to a grinding jig, 
5 and the grinding jig is rotated at a low speed (roughly 300rpm), and the 
grindstone is rotated in a direction opposite to the rotating direction of the 
grinding jig at a relatively high speed (roughly 900rpm) to thereby perform 
grinding of the ferrite core. 

With the above grinding method, grinding may be performed on areas 

10 formed as a circle, but is not possible on the approximately rectangular areas, 
which comprise 75% of the core as described above. As a result, only the 
remaining 25% of the core undergoes grinding while the majority does not, 
thereby resulting in problems with respect to the precision in the dimensions of 
the core. This affects the operation of the deflection yoke such that the overall 

15 accuracy of the CRT is negatively affected. 

SUMMARY OF THE INVENTION 

In one embodiment, the present invention provides a deflection yoke 
for a cathode ray tube that allows for the grinding of an inner surface of a ferrite 
core mounted to a deflection coil. The deflection yoke increases an inner 
20 surface grinding area, and improves the overall precision in dimensions of the 
deflection yoke to realize a cathode ray tube with minimal dispersion. 

In one embodiment, the present invention provides a deflection yoke for 
a cathode ray tube including a ferrite core that has a body that is funnel-shaped 
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and includes an inner surface and an outer surface. The a cross section of 
inner surface of the ferrite core includes a first section having, along a length 
thereon, the shape of a circle with a predetermined, unvarying radius; a second 
section having, along a length thereon, the shape of a circle with a varying 
5 radius, the second section being connected to the first section; and a third 
section having a non-circular shape and being connected to the second section. 

The third section of the inner surface has the shape of interconnected 
segments of three circles, each of a different radius. In another embodiment, 
the third section of the inner surface has the shape of a segment of a circle and 

10 two substantially straight lines. In yet another embodiment, the third section of 
the inner surface has the shape of interconnected segments of three circles 
and two substantially straight lines. The first and second sections have rougher 
surfaces than the surface of the third section. 

In one embodiment, the present invention provides a deflection yoke 

15 for a cathode ray tube including a ferrite core that has a body that is funnel- 
shaped and includes an inner surface and an outer surface, in which the inner 
surface of the ferrite core includes a first section having, along a length thereon, 
the shape of a circle with a varying radius; and a second section having a non- 
circular shape and being connected to the first section. 

20 In one embodiment, the second section of the inner surface has the 

shape of interconnected segments of three circles, each of a different radii. In 
another embodiment, the second section of the inner surface has the shape of 
a segment of a circle and two substantially straight lines,. In yet another 
embodiment, the second section of the inner surface has the shape of 
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interconnected segments of three circles and two substantially straight lines. 

The first section has larger roughness than the second section. 

BRIEF DEgQRIPTIQN QF THE DRAWINQg 

FIG. 1 is a side view of a cathode ray tube according to the present 
5 invention, in which half of the cathode ray tube is cut away to show a cross 
section thereof. 

FIG. 2 is a perspective view of a ferrite core of a deflection yoke 
according to a first embodiment of the present invention. 

FIG. 3 is a front view of the ferrite core of FIG. 2. 
10 FIG. 4 is a side sectional view of the ferrite core of FIG. 2. 

FIG. 5 is a sectional view that shows an inner surface of the ferrite core 
of FIG. 4 cut along lines A-A, B-B, C-C, D-D, E-E, and F-F, in which different 
areas of the ferrite core are shown on the same plane. 

FIG. 6 is a sectional view used to describe a grinding process with 
15 respect to an inner surface of the ferrite core of FIG. 2. 

FIG. 7 is a front view of a ferrite core for a deflection yoke used in a 
cathode ray tube according to a first modified example of the first embodiment 
of the present invention. 

FIG. 8 is a sectional view used to describe a third section of a ferrite 
20 core for a deflection yoke used in a cathode ray tube according to a second 
modified example of the first embodiment of the present invention. 

FIG. 9 is a sectional view of a ferrite core for a deflection yoke used in a 
cathode ray tube according to a second embodiment of the present invention. 

6 
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DETAILED DESCRIPTION 

FIG. 1 is a side view of a cathode ray tube according to the present 
invention, in which half of the cathode ray tube is cut away to show a cross 
5 section thereof. The cathode ray tube (CRT) includes a panel 22 that is 
substantially rectangular, a funnel 24 connected to the panel 22 and having a 
cone shape, and a neck 26 connected to the funnel 24 and formed in the shape 
of a cylindrical tube. The panel 22, the funnel 24, and the neck 26 are 
assembled into an integral tube structure, the inside of which is maintained in a 

10 vacuum state. 

A phosphor screen 28 is formed on an inner surface of the panel 22. 
The phosphor screen 28 is realized through R, G, and B phosphors arranged in 
a predetermined pattern. A deflection yoke 30 is mounted to an outer 
circumference of the funnel 24 to deflect electron beams that are used to scan 

15 the phosphor screen 28. An electron gun 32 is mounted within the neck 26 to 
produce the electron beams. The electron gun 32 is structured including three 
cathodes (R, G, and B cathodes) arranged in an in-line configuration and 
emitting three streams of electron beams. 

The electron beams emitted from the electron gun 32 scan a center 

20 and peripheries of the phosphor screen 28 to land on desired phosphors and 
illuminate the same, thereby realizing the display of predetermined images. 
When the electron beams scan the peripheries of the phosphor screen 28, they 
are deflected by magnetic fields generated by the deflection yoke 30. That is. 



7 



50266/DBP/Y35 

during operation of the CRT, the deflection yoke 30 generates horizontal and 
vertical magnetic fields, and the electron beams are deflected toward the 
peripheries of the phosphor screen 28 by the effect of the magnetic fields when 
they pass through the inside of the funnel 24. The deflection yoke 30 will be 
5 described in more detail below. 

The deflection yoke 30 includes a horizontal deflection coil 30a, a 
vertical deflection coil 30b, and an insulating member 30c interposed between 
the horizontal and the vertical deflection coils 30a and 30b to electrically 
insulate them from each other. That is, the horizontal deflection coil 30a is 

10 positioned to an inner surface of the insulating member 30c, and the vertical 
deflection coil 30b is positioned to an outer surface of the insulating member 
30c. The horizontal and the vertical deflection coils 30a and 30b have a shape 
corresponding to the shape of the insulating member 30c, and hence, to the 
shape of the funnel 24. The horizontal and vertical deflection coils 30a and 30b 

15 are realized through a pair of coil members and resemble the shape of the bell 
of a trumpet. 

Further, a ferrite core 30d is mounted to a side of the vertical deflection 
coil 30b which is the side opposite to the side contacting the insulating member 
30c (i.e., to the outside of the vertical deflection coil 30b). In this embodiment, 
20 the ferrite core 30d and the vertical deflection coil 30b are provided such that 
the deflection yoke 30 results in a saddle-saddle type of device. 

The ferrite core 30d, which is a part of the deflection yoke 30 as 
described above, will now be described in more detail. 

FIGS. 2-5 show the ferrite core 30d according to the first embodiment 
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of the present invention. 

Referring to FIG. 2, the ferrite core 30d of the deflection yoke 30 
includes a body 304d having an inner surface 300d and an outer surface 302d. 
The inner surface 300d has three sections. The first section 306d has the 
5 shape of a section of a circle with a radius Ra that does not vary from one end 
to the other end of the first section. The second section 308d is connected to 
the first section 306d and has the shape of a circle with a radius Rb that varies 
from one end to the other end of the second section. The radius Rb increases 
going from the back to the front of the ferrite core 30d, along the inner surface 

10 31 Od) The third section 31 Od is connected to the second section 308d and has 
a non-circular cross section inner surface, as shown in FIG. 3. 

The third section 31 Od of the inner surface 300d has the shape of 
segments of three circles, each segment with different radii Rc, Rd, and Re. A 
cross-sectional shape of the third section 31 Od is substantially rectangular. The 

15 third section 31 Od of the ferrite core 30d is indicated by the dotted lines in FIG. 
4. Further, changes in the radius Rb of the second section 308d, and in the 
radii Rc, Rd, and Re of the third section 31 Od, moving from one end to the other 
end of each section are shown by the dotted lines in FIG. 3. 

In sum, the inner surface 300d of the ferrite core 30d is structured such 

20 that the third section 31 Od, which is substantially rectangular in cross section, 
and the first section 306, which has a circular cross section with a radius Ra 
that does not vary, are connected through the second section 308d, which is 
located between the first section and the third section and has a circular cross 
section with a varying radius Rb. The structures of the first, second, and third 
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sections 306d, 308cl, and 31 Od are described below in nnore detail. 

The first section 306d is formed as a cylindrical nnember that forms a 
circle in cross section. That is, the first section 306d has the same radius Ra 
over a predetermined length along an axis Z direction of the CRT shown in FIG. 
5 1. 

The second section 308d is formed as a cylindrical member that forms 
a circle in cross section and has the same radius as the first section 306d (Ra) 
where it is connected to the first section 306d. The second section 308d then 
has the radius Rb that increases along Z axis as the location where the second 

10 section 308d is connected to the third section 31 Od is approached (i.e., front of 
the ferrite core 30d). In the case where the increase in the radius Rb of the 
second section 308d is such that a line drawn along an outside of the second 
section 308d in the axis Z direction of the CRT is substantially straight (i.e., a 
uniform increase in the radius Rb), the basic shape of the third section 31 Od is 

15 that of a cone with its apex portion cut away. On the other hand, if the increase 
in the radius Rb of the second section 308d is such that a line drawn along the 
inside of the second section 308d in the axis Z direction of the CRT forms an 
exponential curve (of a second order equation or higher), the basic shape of the 
third section 31 Od is that of the bell of a trumpet. 

20 The third section 31 Od has the shape of a circle having the radius Rb, 

where it is connected to the second section 308d. Starting from this point of 
connection to the second section 308d, the third section 31 Od increasingly 
becomes wider along a first direction (horizontal direction) and increasingly 
becomes shorter along a second direction (vertical direction), which is 
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perpendicular to the first direction, thereby resulting in a substantially, but not 
exactly, rectangular shape with curved sides at its free end. As described above, 
the third section 31 Od is formed by combining three circular shaped parts, each 
with the different radii Rc, Rd, and Re. The three radii Rc, Rd, and Re increase 
5 in size in equal proportion to one another. 

Centers of the radius Rd of the circle forming vertical edges lie on a 
horizontal axis X, centers of the radius Re of the circle forming horizontal edges 
lie on a vertical axis Y, and centers of the radius Rc of the circle forming 
corners where the horizontal edges meet the vertical edges lie on planes 

10 formed by the X and Y axes. 

With the third section 31 Od as described above, the radius Rd of the 
circle forming the vertical edge and the radius Re of the circle forming the 
horizontal edge become infinitely closer to the vertical and horizontal edges 
forming nearly straight lines. 

15 With respect to the manufacturing of the ferrite core 30d structured as 

described above, following sintering of the ferrite core, grinding of the inner 
surface 300d of the ferrite core 30d is performed. Grinding is performed 
similarly to the method used in the prior art. That is, the ferrite core 30d is 
rotated using a jig, and a grindstone is also rotated and moved along the inner 

20 surface 300d of the ferrite core 30d. In the first embodiment of the present 
invention, since grinding with respect to the first section 306d and the second 
section 308d, which are formed as cylindrical members with circular cross 
sections, is possible, grinding may be performed over a significantly larger area 
of the inner surface 300d of the ferrite core 30d than when compared to the 
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conventional core. As a result, greater precision in tiie dimensions of the inner 
surface 300d of the ferrite core 30d may be obtained. 

As described above, the third section 31 Od undergoes only a sintering 
process, while the first and second sections 306d and 308d undergo grinding 
5 following the sintering process. As a result, a striped pattern is formed on the 
surfaces of the first and second sections 306d and 308d, and the third section 
310 ends up having a larger roughness. 

With reference to FIG. 6, grinding of the first and second sections 306d 
and 308d is performed using a grindstone 50, which has the same general 

10 shape as the first and second sections 306d and 308d such that grinding of 
these elements may be performed simultaneously. 

FIG. 7 is a front view of a ferrite core for a deflection yoke used in a 
cathode ray tube according to a first modified example of the first embodiment 
of the present invention. 

15 In the first modified example, only the third section 31 Od of the ferrite 

core 30d is different from the structure of the third section 31 Od of the first 
embodiment. In particular, the perimeter of the inner surface of the third section 
310 has, at each of its four corners, the shape of a circle combined with two 
pairs of straight lines 52 and 54. The two pairs of straight lines 52 and 54 

20 include one pair of vertical lines 52 that form left and right vertical edges, and 
one pair of horizontal lines 54 that form upper and lower horizontal edges. The 
vertical lines 52 correspond to the segments of a circle having the radius Rd 
that forms the vertical edges of the first embodiment of FIG. 3, and the 
horizontal lines 54 correspond to the circular cross section having the radius Re 



12 



50266/DBP/Y35 

forming the horizontal edges of the first embodiment, of FIG. 3. 

Each segments 53 of a circle of the modified example mentioned above 
connects one of four corners where the vertical and horizontal lines 52 and 54 
meet. The segments of a circle here corresponds to the circle having the radius 
5 Rc of the first embodiment of FIG. 3. 

FIG. 8 is a sectional view used to describe a third section of a ferrite 
core for a deflection yoke used in a cathode ray tube according to a second 
modified example of the first embodiment of the present invention. 

In the second modified example, only the third section 310 of the ferrite 
10 core 30d is different in structure than the ferrite core 30d described with 
reference to the first embodiment of the present invention. Specifically, the 
cross section of the third section 31 Od of the second modified example is 
formed by combining three circles and two pairs of straight lines 56 and 58. The 
two pairs of straight lines 56 and 58 include a pair of vertical lines 56 forming a 
15 center of left and right vertical edges, and a pair of horizontal lines 58 forming a 
center of upper and lower horizontal edges. 

The three circles Include a first circle having a radius Rc that forms 
corners in the vicinity of the four areas where the straight lines 56 and 58 would 
meet if extended, a second circle having a radius Re that connects the circle 
20 having the radius Rc and the pair of the horizontal lines 58, and a third circle 
having a radius Rd that connects the circle having the radius Rc and the pair of 
the vertical lines 56, as shown in FIG. 8. 

With this structure of the second modified example of the first 
embodiment of the present invention, a smoother connection is made where 
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the straight lines and circles meet, 

FIG. 9 is a sectional view of a ferrite core for a deflection yoke used in a 
cathode ray tube according to a second embodiment of the present invention. 
In the second embodiment of the present invention, a ferrite core 60d is 
5 funnel-shaped and has an inner surface 600d and an outer surface 602d, 
similar to the same element of the first embodiment. The inner surface 600d 
includes a first section 604d realized through a circle having a varying radius, 
and a second section 606d having a non-circular cross section and connected 
to the first section 604d. 

10 The first section 604d of the inner surface 600d corresponds to the 

second section in the first embodiment, and the second section 606d 
corresponds to the third section in the first embodiment. Since the structures of 
these elements and of their modified example(s) are identical to that described 
above, a detailed description will not be provided herein. 

15 The first section of the first embodiment that is a cylindrical member 

with having a circular cross sections with a radius that does not vary is not 
included in the ferrite core 60 of the second embodiment. This is because the 
deflection yoke is still able to increase its deflection angle even without 
including the first section in its ferrite core. 

20 According to the deflection yoke for CRTs of the present invention 

described above, grinding may be performed over a significantly larger area of 
the inner surface of the ferrite core than in the prior art. As a result, greater 
precision in the dimensions of the inner surface of the ferrite core may be 
obtained, and a deflection yoke may be produced that allows for the realization 
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of a CRT with improved precision and decreased dispersion. 

Although some embodiments of the present invention have been 
described in detail hereinabove, it should be clearly understood that many 
variations and/or modifications of the basic inventive concepts herein taught 
5 which may appear to those skilled in the present art will still fall within the spirit 
and scope of the present invention, as defined in the appended claims. 

For example, in the embodiments described above, the third section of 
the ferrite core is formed using three circles, or using one circle and two pairs of 
straight lines, or using three circles and two pairs of straight lines. However, the 
10 present invention is not limited to this configuration and more circles having 
differing radii and lines may be combined for a smoother connection. 
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